Abstract-based on statistical data of National Statistical Bureau of China, and giving the least-squares fitting of Chebyshev polynomial, the data of electricity consumption in per capita from 1983 to 2013 is analyzed by GM (1,1) method and Chebyshev polynomial least squares method respectively. The results showed that Chebyshev polynomial least squares fitting method is excellent, per capita energy consumption from 2014 to 2018 is predicted by this method.
In the scientific research and production practice, the data obtained from observation, prediction and calculation should be analyzed and processed, and then the conclusions concerning the problems can be found out. The polynomial least square method is an effective method, because the accuracy and reliability of the least square method relies on the condition number of the coefficient matrix of its normal equation. Chebyshev polynomial is adopted as basis function, so as to make the small condition number of coefficient matrix of the normal equation of the least square method, and then the accuracy and reliability of the least square method are improved obviously. As China's increasingly affluent urban and rural living and modern, per capita electricity consumption increasing every year, energy conservation has become important part of China's energy conservation. Therefore, that the electricity consumption per capita is predicted accurately is very important for socioeconomic development.
I. BASIC THEORY

A. GM (1，1) Prediction Model [1][2]
Let non-negative sequence ) 0 ( X of the original data sequence as follow Where 0 ) (
Z Denotes a sequence close to the mean
Where b a, is solution of the model parameters?
Algorithm for parameters with a minimum two columns
Albino equation or that the time response function
For the time response
B. The Linear Least Square of Chebyshev Polynomial [3]
The expression of the Chebyshev polynomial is that:
In the interval [-1,1], the Chebyshev polynomial can be obtained by the following recurrence relations :
condition number of the coefficient matrix of this normal equation is very tiny, so the fitting accuracy and practicability is high.
II. THE PREDICTION OF ELETRICITY CONSUMPTION PER CAPITA
A. Fitting Function
The data of electricity consumption per capita from 1983 to 2013 is analyzed and electricity consumption per capita from 2014 to 2018 is predicted by the least square fitting method. Data from 1983 to 2013 is as Table 1 .
By using the Matlab mathematic software, the fitting result of GM(1，1) as follows: It can be seen from Fig.1 that the effect of GM(1，1) is bad, but the fitting result of the Cebyshev polynomial least square is more accurate. 
B. Evaluation on the Fitting Results
1) Evaluation on unbiased variance
2)
Determination of the coefficient [4] The formula of the determination coefficient is as follows: 
III. CONCLUSIONS AND DISCUSSIONS
Firstly, when analyzing the data of scientific research, the linear least square of the Chebyshev polynomial is better method.
Secondly, by establishing the Chebyshev polynomial least square model of the data of energy consumption per capita from 1983 to 2013, electricity consumption in annual per capita from 2014 to 2018 can be predicted, which is 568.9249kwh, 625.1516kwh, 685.4718kwh, 750.0408kwh, 819.0140kwh, respectively. Thirdly, with the world energy shortage, but also with low carbon and improvement of consciousness environmental protection and energy conservation, people naturally explore to seek new energy, especially renewable energy. In recent years, photovoltaic power generation is a kind of energy, which can provide power to the people's life and economic growth. Photovoltaic power generation has gradually been associated with industry, agriculture, service industry project and people's life
